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In the title compound, C 16 H 16 N 2 0 6 , the dihedral angle 
between the two pyrrolidine rings is 79.38 (14)°. 

Related literature 

Norcantharidin [systematic name: 7-oxabicyclo(2.2.1)heptane- 
2,3-dicarboxylic anhydride] and its derivatives are of signifi- 
cant interest as serine/threonine protein phosphatase 1 and 2A 
inhibitors, see: Hill et al. (2008). For related structures, see: Li 
et al. (2011); Zhu & Lin (2009). 




Experimental 

Crystal data 

C 16 H 16 N 2 0 6 
M, = 332.31 
Orthorhombic, Pbca 
a = 10.2342 (6) A 
b = 10.5673 (6) A 
c = 27.3485 (17) A 

Data collection 

Bruker P4 diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r mi „ = 0.987, r maI = 0.991 

Refinement 

R[F 2 > 2a(F 2 )} = 0.083 

wR(F 2 ) = 0.224 

S = 1.07 

3423 reflections 



V = 2957.7 (3) A 3 
Z = 8 

Mo Ka radiation 
/x = 0.12 mm~' 
T = 296 K 

0.14 x 0.09 x 0.08 mm 



43071 measured reflections 
3423 independent reflections 
1581 reflections with / > 2a(I) 
R !n , = 0.163 



217 parameters 

H-atom parameters constrained 
Ap m , x = 0.24 e A" 3 
Apmi,, = -0.21 e A~ 3 



Data collection: SMART (Bruker, 2004); cell refinement: SAINT 
(Bruker, 2004); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL. 

The authors thank the Natural Science Foundation of 
Zhejiang Province, China (grant No. Y407301) for financial 
support. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: FF2050). 
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4-(3,5-Dioxo-10-oxa-4-azatricyclo[5.2.1.0 2 ' 6 ]decan-4-yl)-10-oxa-4-azatricyclo[5.2.1.0 2 ' 6 ]decane-3,5- 
dione 

P.-P. Wang, Q.-Y. Lin and F. Zhang 
Comment 

Norcantharidin and its derivatives are of significant interest as serine/threonine protein phosphatase 1 and 2A inhibitors 
(Hill et ah, 2008); norcantharidin has been used in the treatment of primary hepatoma and upper gastrointestinal carcinomas, 
and it does not display the nephrotoxicity of cantharidin. Related norcantharidin imides were reported by Zhu & Lin (2009) 
and Li et al (2011). 

X-ray crystallography confirmed the molecular structure and the atom connectivity for the title compound, as illustrated 
in Fig. 1. In the molecule, the dihedral angle between the two pyrrolidine rings is 79.38 (14)°. The pyrrolidine rings are 
linked via N— N bond. The bond angles of C7— Nl— N2, C8— Nl— N2 and C7— Nl— C8 are 121.8 (3),123.4 (3) and 
114.6 (3), respectively. 

Experimental 

A mixture of 0.5 mmol norcantharidin, 0.5 mmol 2-amino-l,3,4-thiadiazole, 0.5 mmol palladium chloride as a promoter, 
and 10 mL distilled water was sealed in a 25 mL stainless steel reactor with a Telflon liner and heated at 393 K for 3 d. The 
reactor was cooled slowly to room temperature over 3 d. The solution was fdtered and after 3 weeks, crystals with suitable 
size for single-crystal X-ray diffraction were obtained. 

Refinement 

The H atoms were positioned geometrically and refined using a riding model [aliphatic of tertiary carbon C — H = 0.98 A, 
aliphatic of secondary carbon C— H = 0.97 A, (7 iso (H) = 1.2C/ eq (C)]. 



Figures 


1 1 : • 1. A view of the molecule of the title compound showing the atom-labelling scheme with 
displacement ellipsoids drawn at 30% probability. Hydrogen atoms were omitted for clarity. 



4-(3,5-Dioxo-1 0-oxa-4-azatricyclo[5.2.1 .0 2 ' 6 ]decan-4-yl)-1 0-oxa-4- azatricyclo[5.2.1 .0 2 ' 6 ]decane-3,5-dione 

Crystal data 

Ci6Hi 6 N 2 0 6 F(000) = 1392 

M r = 332.31 D x = 1.493 Mg nT 3 
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Orthorhombic, Pbca Mo Ka radiation, X = 0.71073 A 

Hall symbol: -P 2ac 2ab Cell parameters from 2007 reflections 

a = 10.2342 (6) A 9=1.5-27.6° 

b = 10.5673 (6) A H = 0.12 mm" 1 

c = 27.3485 (17) A T=296K 

V= 2957.7 (3) A 3 Block, colourless 

Z=8 0.14 x 0.09 x 0.08 mm 



Data collection 



Bruker P4 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r min = 0.987, r max = 0.991 
43071 measured reflections 



3423 independent reflections 

1581 reflections with / > 2<r(7) 
i? int = 0.163 

6max = 27.6°, 0 m i n = 1.5° 

A = -13— »13 

* = -13-»13 
/= -35^35 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.083 
wR(F 2 ) = 0.224 

S= 1.07 

3423 reflections 
217 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = V[a 2 (F 2 ) + (0.0862P) 2 + 1.8201P] 

where P = (F D 2 + 2F 2 )/3 

(A/o) max = 0.002 

Apmax = 0.24 e A~ 3 
Ap mi „ = -0.21 eA -3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted ic-factor wR and goodness of fit S are based on F 2 , convention- 
al ic-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 
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Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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